Binding and antioxidant properties of therapeutically important plant flavonoids in biomembranes: insights from spectroscopic and quantum chemical studies.
Plant flavonoids are emerging as novel therapeutic drugs for free radical mediated diseases, for which cell membranes mainly serve as targets for lipid peroxidation and related deleterious effects. Screening and characterization of these ubiquitous, therapeutically potent polyphenolic compounds require a clear understanding regarding their binding and possible locations in membranes, as well as quantitative estimates of relevant parameters such as partition coefficients, antioxidant and radical scavenging capacities. In this article we present perspectives emphasizing novel uses of the exquisitely sensitive 'two color' intrinsic fluorescence of plant flavonoids (which arise due to highly efficient photoinduced excited state intramolecular proton transfer (ESIPT) reactions) to explore their binding to model biomembranes consisting of phosphatidylcholine liposomes. Extension of such studies to natural biomembranes of relevant interest is also exemplified. Spectrophotometric assays reveal that typical mono- as well as poly-hydroxy substituted flavonoids have remarkable inhibitory actions on lipid peroxidation, and are significantly more potent antioxidants (2.5-4 times higher) compared to the reference compound Trolox (an water soluble derivative of vitamin E). The structure-activity relationships emerging from such studies are consistent with theoretical predictions based on quantum chemical computations.